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Probably the wet iaportant function of aa 
ointaant hasa is ths control that it anorta os tha 
rslssss of ths awdlnajaant incorporated tharain. for 
a drag to bo affactiva# it anst bo first relaasad 
frost tbs ointnsat boss* Ths primary reqniraaeat for 
topical tharapy is that tbs drag iacmrperato* iato 
sa oiataoat bsso oast rsacb ^ surfaca st aa 
adaquata rata sad is saffieisat aneuat* although 
oiBtaoat basos nay not panatrato tba skin to any 
sxtaat nor act as carriars to traaapert tba madl- 
caaaats through tba apidamal layers* tbaro nay bo 
a nocked diffaranea ia tba physloo-chaadcal proper- 
tias which ultimately offset tba therapeutic asa of 
tha drag*3, Tha choice of aa ideal ▼abide for a 

particular drag dapsads not only an tba physical and 
ehenieal properties of tha drag bat also on tba con 
poaaats of tha base as wall aa tha conditions of the 
skia being treated* Physiological availability of a 
topically applied drag depends oa both the rata of 
release fron tba vehicle aad penMability through 
tha skia* Though amber of woxkors boro attempted 
to eorralata tba physicc-ohanlcal factors with tbs 
physiological availability of tba active ingredient* 
tba rela of pbyaieo-cbanieal factors ia the overall 
availability of a drag bos not barn fully understood*

The study of the release of sadicantat fron the 
baaaa aad its passage through tbs skia offers a great
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dialling* to the research workers la the field of 
pharmacy os wall as dermatology* «ke rommoaly used 
toni such aa release* penetration sad absorption seed 
a clear-cut definition in the first instance because 
wary often they are used without Making any distinction* 

Release refers to the availability of Medlcanent 
free the base at the site of application. Penetration 
Means the entry of the drug inside the Skin whereas 
absorption conveys systenie distribution in die tissues 
of the akin* While correlating these terais it can be 
Mentioned diet better release May lead to better penet
ration and ultlMately faster rate of absorption when the 
MedicaMsnts in the fom of topical application are 
applied to the Skin* the effect that is desired* is 
either local or systenie. therefore* knowledge of rate 
and extent of release of the nedloanent free the vehicle 
is very important* the large nuatoer of bases new in use 
underline the need for suitable Method which estimates 
rain and extant of release of the drug* Mach infemetlen 
has been gained during the past twenty years but such nora 
information is needed in order to find out a precise 
Method for evaluating the amount and extent of release and 
penetration of drugs from die bases* As release of the 
drug fron the vehicle is a first stop in sequence of all 
stops to follow* it is advantageous to investigate the 
rate of release of drug fron vehicle at the site of 
application* This necessity has given rise to introduction 
of numerous |n Tint «« MUJU techniques.



ttilt p«MtratiM tad abstcptlM of drag i» the
ikia is isportut# klatologlcel and MdodMiical
Mthadi awl interpretation a! those results a«« atadad
la aaaaua the rata af release af tha dng* Tha rata
af ralaaaa and degree af absorption af a aadkaanl
which fiva riaa to systemic affact can too assayed by

laiaai affacto oi test animals* in an lab tha concent—
ratiana of tha drugs in blood* urine or tissues can bo
measured. However* pathogenic akin conditiena ara
numerous and praclnda generalisation, hanea* naat in
oiao assessments ara note am haalthy Intact Skin to
ovoid increasing variable faetara in tha systems* Many

aauthors hova naad chick embryo far atndyinf thia aapact* 
however* it lacks tha karatin which is prasant in tha 
living din* As othar in vivo methods make nsa af 
snlmele for finding tha efficiency of tha bases to 
release tha drags and farther its penetration and 
distribution in tin body. Sat laxga number of animals 
weald be needed to obtain a high dagraa af precision 
and meaningful resalts* Severer* these in vivo aatheds* 
Ohara animals ara aaad for atadying tha rata of release* 
nay lack oertala features in that tha aniaals selected 
weald not have sweat glands and possess nere hair* 91ms 
the Skin of eninels selected* nay not simulate human Skin*
So animal is known to possess skin similar to hansn* Many 
diff arant techniques have bean developed to study pereutane- 
eas abaarption or release rata in vitrs and in vivo* bat no 
Slaglo method earn yield a complete picture of the complex
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proecas of ptmUBtom absorption. Th« preeaduiM 
ripertii la tha litaratura nay thawra rather t)ua 
clarify mmm «2 the puiUs which a MacriiiakUitf 
study May s«Ct to reselve^*^*

The puilti arc •
1* What la the flax of the iny through tha ikia and 

how la thla governed by tha partltioa coefficient* 
tha apparent diffusion coefficient* and atrueture- 
actlvity ralationshlps?

2* What la tha dcwilnant route of penetration threutfft 
tha aklB-tla atratiaa eerneun or tha appendages* 
(pllonebaceeus wait or accrlaa awaat flMd)l

It which la aiara inpertant la olialeal waa ar aa a 
toKlc hanard-tranaient diffusion (passible down tha 
ahaat rowta) or ataady atata pannatloa (wawally 
across tha lataet stratus corneua)?

4* Doaa tha drag hind to easy Quanta within tha stratum 
eernawm* tha viable spiderals or tha doralai or daaa 
It fraai a dagpot in tha awhontanaowa fatf

5. what la tha rata-llaiitlng atsp la tha percutaneous 
absorption of tha pnsetrnnt-drug dlaaolwtian ar 
dlffwalaa within tha vehicle* partitioning lata tha 
varioua akin layara* diffualon through theae atrntn* 
ar renovnl hy the blood* lymph# ar tiaawo fluids?

4* Mow do akin ago* coaditiwit alto* blood flow* and 
aataholian effect topical bioevailability? Be 
differeneee between apaciaa need to be considered?
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7. how do various vehicles Modify tho raiaasa and 

absorption of ths asdleaaent?

8* Ara tha vehicle components truly inart or do they 
affaot tha peraeability of tha stratusi corneua* if 
only by hydrating it!

t. If m naad to iaeraasn tha flux of tha drug# should 
va includa panstrstion aHhanears within tha form- 
lotion# on tha othar hand# doaa a too potant drug 
naad ratardingt

10* Zs tha formalation correctly dasignad for traating 
intact stratun coraaun# thickanad epidemic# or 
danagad skin!

II. Should tha cxperiaaatal dasign provide a fall
phamacokinatic profila for tha drag and so Msasara 
absorption# distribution# natabolisn and excretion.

Hence# it any not ba illogical to start preliminary 
investigation on rata of raiaasa and absorption of tha 
drug by in vitro asthods where tha skin conditions ara 
fairly wall siaulatad. Mo doubt clinical trials would 
fora an integral part of extended studios.

Tha in vitro asthods ara asans of assessing tha 
ability of tha vehicle to liberate aadicaasnt under seae 
fixed conditions of tha tost. Tha asthods reported in 
literature have bow used to give cooperative data and 
soot of then are empirical and hence results Obtained 
froa such tests are difficult to conpare with each other.
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the 9«Mr«l alraiitigt of using, for example, an 

excised skin technique is that tha investigator nay 
control tha laboratory environment and so elucidate 
individual factors which Modify drug penetration. Tims, 
in vitro methods are valuable for screening procedures 
and for deducing physicoechenical parameters such as 
fluxes, partition coefficients, and diffusion coeffi
cients. A theoretical disadvantage of such a technique 
is that the amthed does not exactly duplicate the 
behavior of living tissue in situ, particularly with 
respect to a capricious blood supply and metabolism*
A minor problem with topical steroids is that they 
constrict the cappillaries in vivo and may decrease 
their own clearances! in vitro this would not happen. 
However, provided it een be established that tha rate- 
limiting atep in the percutaneous absorption of e 
compound in vivo is diffusion through the deed berry 
layer, then e well designed In vitro methodology should
produco results which correlate reasonably mill with

r« <\in vivo studies* * ' The inherent assumption teat tha
stratum eorneum functions as a permeability barrier in

the seme way jj.I&g end |§„Tlttab *»•» tested
mainly for transepldermal water lees because of its

(? I)relstive ease of measurement. * 1

tea release of tee drug by in vitro methed ie essenti
ally a study of diffusion rates, neglecting the emollient 
end protective properties of tee base.



Tha nathoda Khltii ara included under i» ultra 
atudiea «n eluiificd as uadtti

4*2« ItlttM Methods (Diffualoa) without a Kata-Liwltlag 
Mndurane.
(a) Chanical aad Physical 
(to) Microbiological

4*3. Ralaaaa Mothoda (Diffualoa) with a JUto-lladtiag 
NariiraM*
(a) Chaoical and Pfcyalcal 
(to) Microbiological •

♦•2* urtwt mfraat, teHliitaa).jrlMmft i

Tha aaauaptlon ante la *oat of thaaa *athoda ia that 
tha iislrilwtioB of mdleamt toatwaaa tha toaaa aad araa 
oador traat»ent will toa similar to tha diatrilnttloa toat
waaa uohicla and aodiua of taat. Tha diatrubutioa of 
drag will dapand upon tha partitioa coafflolaat of tha 
drug in oily and aqaaoua phaaaa • A toaaa ia which tha 
drug ia not aolutoia tout ia only diagtaraad# oaa aaka tha 
drug availatola only to that portion which can toa laachad 
toy tha extraction nadian fro* tha surfaca layar of tha 
ointaant or craa*. for thia purpoao tha toaaa ia raquixad 
to toa iaaeluitola ia tha extraction media*. Thaaa procaduraa 
racord tha kiaatica of drug ralaaaa fro* a formulation to 
a simple immiscible phaaa which ia supposed to corraapoad 
ia proportion with hoataa akia. Tha limitations of thia 
aaauaption ara aridant ia light Ml tha biological and 
phyilro chant tra* coop laxity of naanallaa akia* Bucth 
technlquaa naaaura drug-wahiela intaraotlona and tha

-20 to
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rtlcaM characteristics of tha formulation* anil as 
such they ara valuable tout have little dir act relevance 
to tlia process of parcutanaeua absorption*

4*2.*. fflMBfrriLlH Bfrtrglffll*
Hawking* studied the topical ralaaaa of sulpha 

drugs with a atatie aiethod of measuring diffusion by 
estimating tha amount of auipha druga fro* a disparaion 
diffuaing into known aurfaea araa of agar or galatin 
incorporated with acid aolution of fdiaathyl bensalde- 
hyda* Tha aulphonamlda raacta with p~dlmethyl bensalde- 
hyda to give yellow coloured son#a*

•Morally tha aolvanta which have bean uaad include 
aiapla aqueous madia auch aa water* agar* andl gelatin1 

and isopropyl myristato* an organic aolvant with a bland 
of polar and non-pol ar charactariatica which make it aero 
like akin.(10~12>

One arrangement uaad to atudy the relaaae of corti- 
eoataroid from modal ointment ayataM had a liquid oily 
oaapoaition containing batamethaaane-i.7-valerata# float
ing on aquaeua alcohol (representing skin) on top of a

ISchloroform aink which simulated tha blood supply* A 
etlrrer with three vanaa agitated tha layera* and tha 
mount of a toroid delivered to tha chloroform was 
measured aa a function of time*

A similar arrangement exposed tha open mack of a 
glass vassal filled with a formulation to a stirred 
immiscible receptor phaaai tha orientation of tho
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container depends on tho relative densities of its ■ 
contents and the racaptor fluid* Filter paper or a 
similar natarial holds tha product in place and pro* 
▼mats hulk transfer of tha vehicle to tha solvent* 
Sonatinas a sinple dialysis membrane such as eallulosa 
acetate any close tha receptacle17*, or a simple 
hag of tha msribrans any he used*1*

IfPatel at al. used modified method by using a 
petridish in place of test tube* to increase the sensi-

20tivlty of the colour sones produced* iseke and Sprowls 
gate a mathematical basis using the rate of diffusion of 
sulpha drugs freaa bases into an agar gel incorporating 
p~dinethyl hensaldehyde (Khrlich's reagent)*

9Hawking used a cellulose cylinder into which
gelatin was poured and then 5 ml of sulpha solution was
added* The use of cellulose cylinder made possible the
slicing of the gelatin in the cylinder transversely*
The uncut cylinder wee kept et r*t* Then 3 me eliees
were cut end analysed fer sulpha oolcriisetrically* a
colorimetric method wee suggested by Bemdelin and 

21Hasp to assay sulpha drugs* Tho sulpha ointment wee 
applied evenly around the inside of tho standard test 
tube to which either saline or serum was added* The 
tubes ware incubated et 37* for varying times after 
which the fluid was decanted end analysed colorlmetri- 
eelly* Surfactant* markedly increased the drug 
release*
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22Fuller ot al- estimated sulpha drug from glycero- 

gelatin jelly into a straw ef water moving at 20 ml hr”1, 

fha diffusion was rapid until tha surfaea layer of tha 
Jally was exhausted. this method is siapla and aidant 
and. whan eosparad with in wlvo tests* claims a satis
factory agreement batwaan in vivo and in vitro tasts.

23yestar at al- have also used slightly nodifiad 
process to find out tha efficiency of Jelene has# for 
salicylic acid. Xha ointments ware packed in weighing 
bottle caps and placed in a modified rotary apparatus 
and subjected to constant oscillation at 120 cyele^/min 
and analysed for acid content.

24Yeung at al. have proposed an interesting method
to study tha rata of release from ointment* They
filled a gel containing flueeinelone aeetonide in a
petrldish and kept it at the bottom of one litre beaker
and immersed the beaker in water maintained at 37**
Isopropyl nyristate 200 ml was gradually layered over
the vehicle to begin the experiment and the solution
was agitated with the help of stirring blade rotating
just Wove the petridish. Aliquot samples were withdrawn

2Sand analysed colorimetrieally. Deapaski modified the 
above method while studying betamethasone ointment and 
the petrldish was closed in a beaker in which 400 cc 
water was poured slowly. The supernatant liquid 
maintained at 37* was agitated with a stirrer at do 

r.p.m. The aliquot sasplee were withdrawn and analysed 
speetrophotonetrically for the steroid content.
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4.2.k. Mcwklolulcu

Sines# topical application# ar# oft#n intends* for 

their antiseptic value* a number of methods and taoh- 

niquaa hare boon dvrlttd which depoad tpon a fen of 

aiordiial assays, the tost# which ain at a#####inf 

tha antiseptic valuo against different organisms gire 

an indication of tho rata and degree of roloaso of 

medioamant fie# tho vehicle* When different base# 

are used, comparison resold ho isado only idsei all 

conditions are not* namely organism esaif sothod of

diffwsion etc. which soldom is tho case. 9m of tho
2dearliest methods was developed in idfS whon glass

eorer slips wore treotod wire I. mareoreono driod and

than introduced in tho ointment for fired poriod of
tire. Ths slip# wore washod red transforrod to

sterile broth red incubated to soo tho growth of
27microorganism* €hoyao spread ointsmnt os csorer 

slips which wore thon laid under egar in Sotridire.

After incubating tho serfaco of ogor with •« aureus*
2dtho sons# of inhibition ware ohsaarred. Iteddish 

devised tha rest widoly used toot method for tho 

•ffeetimmes of retisoptics included in ointmret tooaos. 
9ho method with cortaia nodif ication was areontually 

adopted by food and Dreg Administration of USA and 

remains tho only offlciol tost in wso. In this msthod 

res plots# wore ineubatod with o culture of MUpyogenes 

▼or* reroas red spread with tho tost ointmsnts* Aftor
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incubation the width of th« senes of imbibition woo 
tokoa to bo on indication of antiseptic value* leddlsh 
suggested that tho agar of tho petridish simulated tho 
eondltiona Mt within wound and fda« flue* "It io 
permeable* semioelld# isotonic and constitute o valuable 
laboratory mesne of a^miaotlag tbo eonditloao found 
in bunas and animal tioauao". Mom thin io open to 
quaotioa beceuse. apart fro* ehemieal and pbyoical 
diffaranooo thara io no oall membrane to penetrate* no 
keratin# no oall ddiriii pus# akin flora and axoratory 
appendages all of wbiob ara known to influence tbo 
activity and absorption of medicament* the method io 
aloo limited to antiseptic preparation and io not 
applicable to other ointments*

29 30Jkaddiah and Valeo aad other eaockdrt using
thia and oiatilar taata bare above tbo anetb greater 
efficiency of emulsified baaeo over fata and oila aa 
a carrier for antiseptics* Boon tbo nodifioatioa of 
the toot of beddiah in which a weighed quantity of 
ointment waa spread over a definite area* indicated the 
efficiency of «/* baaoe over oils* fata ond water*

31Plllsbury* Livlngwood aad oiehalo proposed a 
technique in which the beads ware scrubbed in a 
standard way aad the number of organisms removed wee 
estimated by colony mounting on agar baas after incubat
ing with the rinsings. Ointment* wore rubbed on oeflb



hand and fortan* lUawd to remain for a stated period
of time* removed y<HI aftar washfag again fcfc* »««Ay of
organisms ronslniag was estimated* Coaparisoa of
dlnunition in tha count waa tha criterion aaad for
evaluating tha alfi«i«wy of boot* Sbo abjactlone to
such a method aro numerous. flio main criticism ia
that it larolvoa too many variables to bo of practical
value aa a roliablo technique. As agar tube method waa

12developed by SiUups at al.
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♦•5* miiiitt imnin ftiffirtmT irim ■ rm Tilmitliii irmrini
tha woo af a sodrano ecmposed of colluioao film ia

aa attempt to simulate in tha ia vitro studies tha
barrior presented by tha akin to tha topical application.
loth artificial aad natural membranes have baaa wood and
tha assumption ia made that tha proeaas of paaatratioa
ia tha skin ia similar to tha quantitative diffusion

31through a aaabraaa * This, of course* will not ba wary 
aiailar to tha skia which presents a more cosplsx system 
bath physically aad chemically.

4«3*a« Chemical and Physical

u) iMw i«frnni *
Seeaese himaa akin may ba diff ioalt to

obtain aad warlaa ia ita permeability* many
14workers aaad other materials to aiiMlato it* 

However* ia meat ot the aaabrana
sisply hinders the penetrant aa it diffuses 
through ita chaanele aad tha transport process 
correlates at beat with molecular permeation
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•orosa porous capillary endothelium? the transfer 
BMchanlm Is, dialysis or passage through macroscopic 
duetto filled with solvent^5*Svldence that 

diffusion may occur mainly through hydrated regions of 
Co (polyether) polyurethane membranes has been presen-
t-.17

lae3* Incorporated sodium chloride into various 

ointment bases which were then introduced individually 
in a glass tubing to one end of which was attached a 
cellulose film membrane, the ointment was gently forced 
to the mestorane end of tube and this was immersed in 
distilled water for 24 hr, The Chloride diffusing out 
was analysed by using silver nitrate. He stated that 
the various results obtained probably represent what 
takes place when ointment is applied to broken skin.

Some workers used polydimethylsiloxane
manbranes for drug transport studies because they are 
hydrophobic, relatively highly penseable, and are easy 
to prepare,

Patel43 studied separately, by using different 

cells# the release, 19-take and permeation behaviour of 
salicylic acid. The silicons rubber manbrane was used 
as a barrier and the cells were agitated on shaker 
kept in incubator at constant temperature. The ali
quot samples were removed from the other side of the 
cell and analysed.
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commercial product msf contain mm 20 to 

30% of a dispersed phsso of fused silica filler** which 

provides an obstructive effect to diffusion* thus*
membranes fro* a single batch should be used throughout

45aa experiment. levering and Blade investigated the
diffusion layer effect which operated during the passage
of phenylbutazone through polydlMethylsiliOKane and

45shewed non-flckian behavior. Horan and Huyek used a
47Method suggested by Xsgu in which diffusion fro*

ointMent in a hollow cylinder placed in a centre of

filter paper Moistened with indicator solution was

estinated by swasuring the distance of the outer edge
41of indicator ring on the paper. Wakano and fate!

used silicone rubber and reported diet their results
agreed with the in vivo data of Btelar it el**.

Whitworth at al** had suggested a Method in which the

ointnents were packed in hollow plastic stopper* one

rad of Which was closed later by using a nrabrane and
the whole innemod in water. The sesples were with*
drawn fro* aqueous solution and analysed by eheadcal

method. Membranes may also be obtained f so* biological
SoMaterials* such as collagen • A proeuLsing approach

uses egg shell masbranes. since like the stratwn eernaun
they consist Mainly of Keratin. for salicylic said
pomsstion et various pH values, this Msebrana behaves
as a dialysis Media* similar to esllulese acetate#
treated with isopropyl myrlstata to simulate the lipid
phese of the horny layer, the system acts like s

51polyamide lipoid mesbrane.
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*•*•»•*• «ma ■—rn«.

IxelMd skin from « Ttritty of animals, in
cluding rats, mica* rabbit*, guinaa pig*, hamatara, 
pig*, hairlas* dog*, wad aoOkoy*, her* bom usad la 
diffusion call*. Hovorar, mammalian skin mloa 
widaly in eharaetsristics such a* stratum coraouai 
thlcknass and tha nunfcar dsnslty of awaat gland* and 
hair foilielas, Cattla and ahaap dawalop akin which
i* avan ia*r* dissimilar to that of nan, Thu* Pitman 

S2and Aosta* apaeulata that in tha«a animals tha balk 
transport of asutral nolaeiila* of small to madium sis* 
is aia skin appsndagas and that tha composition and 
proportion of tha sabum-avaat smalsion associatod with 
tha skin is important. It at all possibla, inwosti- 
gatiws problams should not Imi mads aero coaplax by 
solaetion of an animal tiaaua to raprasant human skin.

SSAstlay and iariao atatad that atoraga for «pt©
f months at -10* laauas human akin parmaability un-

54affactad* Kowaaar, Swarbrick at *1. odhrisa that, for 
ahromano aoid* uaad a* panatranta, frosan aaaplas of 
axclsad akin ahould ho svoidod aineo tha axtant of 
parmaation axnaoda that obtainad with fraah akin,

A typical procadura uaad to atoro autopay atrip# 
of abdominal akin at -24* in haat-aaalad, avacuatad 
plastic hags. Whan raqulrad for an axparimant, axeass 
fat was trimad off and stratum eontsum was ramowad by

SStha hast traatmant oathod of Kligman and Chriatophara.
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Xpldermal sheets wmj also ho obtained fro* 1 to 

1 day oil ateo by subcutaneous injection of exfoliat
ive fractions derived Iron culture supernatants of 
oortain phoga group 2 Staphylococci, Two hours later, 
the animals arc killed and upper epldemal sheets nay 
b. rubbad

Nearly all invaatigotors clasp such membranes in 
a diffusion cell and Measure the passage of a saspound 
from the stratun eemeum side through to a fluid bath* 
However, it is iapertant that the tissue be equilibra
ted with receptor solution before it is fastened in 
the sell, Xf it is nounted dry end then doner end 
receptor solutions ore applied, tbs stratum eomsun 
hydrates sad swells end the shunt rente My constrict. 
This closure would lead to erroneous results for 
ewperl nsnt s utiiolt measure the pemeetieo of drugs 
entering via this pathway*

4*3*e*3* filfflSMltSl.,. St 13rd*

zero-order steady state flux* h well-stirred 
donor solution at eeastant concentration delivers 
penetrant aerose a mosbrona te be received by on 
agitated "link* receptor liquid which nay elasolete 
the blood supply in Skin* The receptor fluid can be 
water# saline, buffer or* for poorly water-soluble 
compound* SON ethanol in water* Zn light of bio
logical variability of Okie, it ie parols sibla to 
bava upto ION daplation of the doner phase end e 
einiler level of build up in the receptor phase 
(provided that saturation is not approached) zero-
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order flu* condition* are set significantly 
violated*

32Billvpe pt si. nodifiad the nethed suggested 
33toy Jurist dnra they had usad a dialysis call

asthod for naasaring tha ion exchange capacity of
rasia incorporated in ointnant toasa. this nathod
was nodifiad and usad succassfully toy Hatiaar and 

' SBother worker* . In this asthod tha apparatus 
consists of plastic coaponants haring diffusion calls 
using callophana paper as neuterana* this asntorans 
saparatad tha ointnant from tha aqueous sodiua citrate 
solution in tha calls which wars placed in constant 
tauparature hath. She sanples fron tha calls worn 
withdrawn at dafinita tine intervals and pH was 
dataminad* Binilarly a call has toeen designed to 
aaasura diffusion OI nsdicoMnt* Xha cell consists 
of two Incite plastic eonpartnsnts separated hy a 
cellaphana neuteran*. Tha nadiun containing drug was 
placed in one eewpartnant and diffusion occmred in the 
other eoapartmant dddi contained sassi vehicle without 
drug*

Perspex diffusion colls similsr to those of Patel 
SBand less whan used with a readily available synthetic

nenbrano such as csllulose acetate* can have large
15eospartneat and nssterane areas •

Oarrat and Chaatourker*0 osdified a design of Ignan
diat alT* so that nentoranes closed bath ends of a T-Joint
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cell. The ceil vm till** with penetrant solution 
recycled from a reservoir and woo inverted In a 
beaker containing rocoptor medium.

Bettley * built «n immersible coll which rotated 
about a central axla like a wheel. as it revolved# 
an air bubble ruahed through each chamber producing 
turbulence and so mixed the fluids without imposing 
a Mechanical strain on the epidermis.

4.3.a.4. Piffuaion cells s

Simulation of in vivo conditions; In general# 
diffusion cells designed to mimic topical therapy 
use a stirred or flow-through receptor solution to 
correspond to tho blood supply and an unmtxsd donor 
phasa to represant a formulation applied to tho akin* 
Tha matarial may ha a solid deposited from a volatile 
solvent# a liquid# a aamiaolid (ointment# creem# paste, 
or gel)# a film# or even a drug device. Tha donor 
eempartmont may be closed or upon to ambiont conditions 
or to s controlled humidity# and addition si materials 
may be added or tho akin washed during a permeation 
experiment.

In man# a dermatological product may not ho a 
steady source of penetrant# as tha drug concentration 
may increase as solvents evaporate# decrease as the 
chemical diffuses# or material may he rubbed off# 
washed off# or shed with desquamating scales.
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Alternatively a patient may apply replicate dose to
the same area of skin. Some workers of Syntex
Research used the improved version of the simple

ascell of Samite e| jl. . One minor problem with 
their design was the relative fragility# i.e. amoves 
pressure through the screws readily shatters the glass#

HA comparable design was used by Bronaugh air:

One experimental difficulty encountered with
such cells is the repetitive nature of multiple

assampling and racaptor raplacamant. Cooper solved 
this difficulty by designing the stainlsss steel 
cell in which flat surfaeaa provide a pressure saal 
for tho akin after the too compartments are bolted 
together# Many other designs exist# including
O-shaped glees vassals with skin draped over one

aaam and modifications in ddMi glass rods recessed
anin e Teflon washer support tho dolieato membrans #

asTho rats of release of penicillin * from various 
bases placed in cellulose film bags immersed in saline 
was estimated for activity by TDA cup-plat* method* 
Clark sod Davis** modified the agar eup-plata method 

end observed on the basis of sons of inhibition that# 
phenyl mercuric nitrate end proflavine sulphatp have 
shown an interesting releasa from the ointment bases#
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«bov« brief review of different methods 

indicate* that there is no single method available, 
which gives the correct picture regarding release, 
penetration and absorption of the drugs from ointments. 
Hence a suitable J* j&GI method, imich would simulate 
skin conditions was adopted for study of drug release 
from newly formulated ointment bases.

.final*
Procedure i

The oily ingredients and the oil soluble Ingredients 
wen weighed and transferred in a glass beaker. The 
Ingredients were heated together on a water bath at 80 
to 85*. as soon as the clear solution was obtained, 
half the quantity of drug (Micronlsed Powder) was added 
to it and dissolved at 85*. The temperature maintained 
at 85* {oily phase).

The water soluble ingredients along with purified 
water were weighed and transferred la another glass 
beaker. The ingredients were dissolved by heating 
the mixture on a water bath at 80 to 85*. The temperature 
maintained at 85* with constant stirring (Aqueous phase) •

The oily phase was slowly transferred to planetary 
bowl containing homogenlser at 80-85*, by straining through 
nylon cloth or double folded muslin cloth. The aqueous



ph«M «u slowly added to It at 80-85*, by straining 
through nylon doth. Along with homoganiser# propeller 
mixer was also uaed simultaneously for emulsification.
Tho homogenisation and agitation eontinuad for 30 minutes 
whila maintaining tha temparatura at 80-85*. tiomogeni- 
nation and agitation wars eontinuad until tha batch cooled 
down to 50-52*. Sufficient wans purified water was added 
to the above batch to make up for loss due to evaporation. 
Homogenisation and agitation were stopped and the stirring 
was started with planetary mixer blades at slow speed until 
the mass congealed. Remaining half quantity of drug 
(micropulverised) was mixed with above batch in geometrical 
proportion and tha whole batch was passed through tripple 
roller mill twice.

Sased on our experience, the following precautions 
are recommended to be observed.

(1) Smulsify oil and water phases at approximately 
tee same tenperatures (80-85* ) •

(2) Homoganiser must be used for proper emulsification 
of the oil and water phases# at a temperature of 
80-85.*

(3) All tee creams msy be monitored microacopieally 
to evaluate tea aise of the dispersed oil globules 
and emulsion quality of tea creams during the 
emulsification step# prior to the congealing phasa.

(4) Avoid incorporation of air into baso during congeal
ing phasa and cooling phaso.

(5) Usa suitable straining cloths such as Nylon or other 
lint-free materials to strain tho aqueous and oil
phasos.
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4.S. Brag MI«ih »twU««
From th* literature survey, it is clear that though 

during th* past half cautery utr indlganoea methods have 
h**a preposed, non* is eaasidarad ideal* Th* in vivo 
nathads ara usually linitad by tha non availability ©f 

iaxga number of experimental animals which ara frequently 
naadad to yiald naaningful results* Perhaps * major 
difficulty in attainting to develop a procadura for 
evaluating absorption lias in th* fact that no 

possesses a shin quit* tha Sana as that of man, Therefore, 
any correlations which could b* node fron these experiments 
ara necessarily United*

Fron til* review it is also clear that there is no 
ideal in vitro method which perfectly simulates skin

24conditions* However, tha methods suggested by Young 
2Sand Denpaskl seam to be more practical, but these also 

do not simulate th* skin conditions perfectly, as in both 
these cases tha naked ointments without any nenferan* war* 
exposed to the surrounding fluid in th* beaker* Moreover 

the ointments were submerged under water which was just 
the reverse of actual skin conditions• Hence the above 
two methods were modified to make them more suitable for 

topical products* It was felt that the modified procedure 
given below may have some significance as it simulates the 
practical conditions of application of ointments on th* 
skin* This is in fact similar to dissolution Cast 
Apparatus U8P which simulates the conditions of stomach*
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An attespt has bata nods hare to saa that tha

conditions lAk* «rt MlaltliMd when th« eiatnent is
»

applied* for this pwxpesa the ointment is spread on 
the sMsfcrane which is later allowed to hang ia tho 
aqaeeas dissolution nodim so thot tho upper surfaca 
of tho ointaont is asqpesed to air as is tho oaso In 
actual practice, tdoa tho ehttaast is applied to tho 
skin*

4.5*a*

*i« ** i U Yltaa »g«i W— Apparatus.

Shoot S « of SV, Pa* HAL «nd 12 p of PA Croons 
nnAor tost woro spread on tho cellophane paper attached 
to hollow ylass cylinder open at hath ends* and hariny
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$ cm internal diantar* To the one on4 of th« cylinder 
the cellophane paper with ereen spread ea it wee tied 
with the help of rubber hand* This cylinder waa 
auspeeded with el«spi with cellophane paper downwards 
in a beaker* Distilled water (290 ml) was added to the 
beaker which was kept in constant tesperature water-bath* 
Maintained at 37*1 *• While suspending the cylinder care 
was taken to Make rare that Jest S mm height of the 
cylinder with the nenbraae* spread with the creans was 
innersed in the wed law* The water in the beaker ie* the 
solution* was agitated with the help of Magnetic stirrer* 
driven by the instrument* The peed of the stirrer was 
adjusted to 100 rpn with the intention to stir the 
solution and allow the released drugs to get properly 
distributed in aqueous Median*

At suitable intervals* 20 m of the sasple solution 
waa withdrawn froa tha boakor* and was repleesd by sa 
oqual aeount of fraah distillod wator also Maintained at 
37ji*. Tha drug in the staple solution wee extracted 
thrice with 10 ml of chloroform each time* Tor tho bettor 
separation of layer 1 g of anhydrous sodiua phosphate wee 
added during extraction* About 25 nl of chloroform layer 
wee evaporated on the water bath at 00 to 70** OSMifning 
•Mount of ehlorofor* wee allowed to cool at room tenper- 
atare and analysed for corticosteroid drugs eolorinetrically* 
Tbotograph of the apparatus id dlpictod in figuro 9-1*
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Ta»L1 5«»1 < CwniitiTt Farcantaqa Hmlmmmm of Triwclnolono

MfHaMt ism,Msam*

Crow
EOS. Tim

(hr)

Cuoulatlvo Poreontago Aolooao*

12 4 S 7

1 4.09 9.01 14.20 19.44 17.71

2 1.00 2.11 4.40 9.15 4.43
3 1.12 2.34 4.72 5.29 4.57
4 0.30 0.94 - 2.44 3.49
S 5.00 7.42 10.03 12.14 14.04
i 1.14 1.94 4.09 5.53 7.20
7 2.90 3.94 7.23 0.32 10.17
• 0.93 2.S7 4.90 5.72 7.49
9 1.24 2.72 4.00 5.70 7.34

10 0.45 1.34 3.09 • 4.40
11 0.22 0.94 mm 1.70 1.99
11 0.09 2*24 4.43 5.35 7.44
13 3.97 7.32 11.52 13.49 17.24
14 1.00 2.20 4.23 5.34 4.20
IS 0.41 1.40 - 3.21 4.44
14 1.34 2.32 3.02 4.30 5.42
17 1.00 1.44 3.07 $.03 5.90
IE 0.34 1.40 3.22 4.23 5.32
19 1.00 2.29 4.44 5.44 7.27
20 0.41 1.75 - 3.24 4.43
21 0.59 1.4S 3.40 3.95 5.24
22 0.34 1.70 4.12 4.94 4.21
23 1.00 1.99 3.74 4.01 5.93
24 0.24 1.44 - 3.40 4.09
29 4.91 7.30 10.90 12.02 14.71
24 1.44 2.70 - 5.13 4.13
27 4.49 10.24 19.32 17.00 10.44

* AY«r*g« of two roodings.
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FIG. 5-8



223
TABLE 5-2 t Oamilatlv Parcantaaa R«Um of BotMMrthaBCPB

ll«Kitoifcf,.
CroaaKoo. YIm(hr)

Cumulative :
1 2

Porcoatoge Koloaso*
4 5 7

1 4 .03 7.53 12.54 14.34 17.78
a 0.13 1.02 • 2.79 4.03
1 2.22 4.04 7.37 8.78 10.77
4 0.84 1.48 • 4.00 5.43
$ 4.70 7.24 10.43 12.29 15.24
4 2.21 4.24 4.83 7.72 9.54
7 3.05 4.94 7.77 9.34 11.02
8 1.99 4.18 7.10 8.20 9.44
9 0.40 1.47 wo 2.97 3.74
10 0.94 2.24 4.10 4.74 5.79
11 MIX. ■XL - 0.53 1.47
12 2.87 3.95 7.30 8.49 10.53
13 4.22 4.84 10.93 12.75 15.39
14 2.00 3.45 5.81 4.41 7.75
15 ■XL ■XL •• 0.81 1.37
14 0.40 1.12 3.47 4.30 5.44
17 0.54 1.13 3.88 4.74 5.97
18 0.34 0.91 • 3,99 5.30
19 0.40 1.85 3.88 4.47 5.72
20 0.34 1.44 m 4.05 5.55
21 0.54 1.80 3.59 4.14 5.27
22 0.94 1.44 m 3.11 4.13
23 0.34 1.11 • 3.19 4.24
24 0.27 0.70 - 2.15 3.37
25 2.01 3.94 7.44 8.54 9.75
24 MIL 1.23 - 3.33 5.31
27 4.58 8.94 13.42 15.37 17.59

* Avorago of two r*i<iag»«
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FIG. 5-13
RELEASE OF BETAMETHASONE 17-VALERATE FROM CREAMS
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TA6LM S~S • CMiliiivi ilatftaM af HalclniMlii

txom er——.

Crooo
flat
(hr)

Cumilativ© NroMtag* ioloooo*

i a 4 s 7

1 3.S9 S.13 4.70 *.*4 10.44
a 0.1* 1.0S a» 3.44 3.94
3 MIL 0.43 3.07 3.44 3.31
4 MIL 0.1* m 1.31 1.44
S aaa 4.13 ••to 7.70 9.40
4 0.70 1.34 m 3.34 2.73

4.507 1.21 2.08 3.40 l.*2
• 0.31 1.30 3.44 2.41 3.31
» RX2. 0.1* Oft 1.13 1.44

10 Rlli 0.44 • 3.01 2.44
a MIL 0.14 m 0.44 1.14
li O.SS 1.34 Oft 3.03 4.09
u 3.34 S.47 4.31 7.30
14 0.70 1.17 2.22 2.44

2.22IS mi. 0.S4 1.33 l.tt
14 0.1* 1.04 m 1.44 2.11
17 oat 1.31 1.44 2.11 2.44
IS ■it o.» m 1.13 1.S9
It 0.84 1.34 3.34 2.40 3.30
as Rlli 0.41 m 1.12

2.44
1.9S

ai 0*43 1.33 i.ta 2.40
aa mi, O.SS 1.33 1.74 1.94
33 O.SS 1.23 1.44 2.24 3.47
34 MIL 0.1* O.tl 1.41 1.77

as 3.13 3.SS 1.27 s.to 4.49
34 0.70 1.34 1.92 3.24 2.70
37 i.ts 3.71 4.2t 4.70 4.41

* Av«rag« of two rooflogft.
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RELEASE OF HALCINONIDE FROM CREAMS

400

300 -

200 •

i!



To
ta

l am
ou

nt
 of 

re
le

as
ed

 Hat
ci

no
ni

de
 ( u

g >



To
ta

l am
ou

nt
 of 

re
le

as
ed

 Hal
ci

no
ni

de
 (M

9 5
“1

>/ Time ( h)



To
ta

l am
ou

nt
 of 

re
le

as
ed

 Halc
in

on
id

e (
M

9 )



225
**»** fr* * fiMBMlittYt Wiftffi.if ,IlMglitt|lSiil

Mateifett.fim,,Sfi>«i»

Cr««MOO TIjm(hr) 1
Cumilotlvo Porcontog* ltolo«ao*

2 4 5 7

1 s.ss 10.54 17.18 18.03 19.80
a 0.49 1.84 - 5.02 7.38
3 2.34 4.48 7.42 8.50 10.08
4 1.09 3.14 - 7.54 10.41
$ 4.29 0«Q5 12.47 14.52 17.44
• 2.3S 5.11 7.88 10.19 12.21
7 4*34 4.33 9.93 11.19 13.99
• 2.S3 5.71 8.81 10.98 12.82
9 2.94 5.24 9.35 10.81 12.33

10 MIL 1.10 - 4.11 5.70
11 - MIL 0.43 m 1.45 2.30
If 1.S2 4.47 9.54 11.21 14.34
13 7.02 10.35 14.45 14.41 19.50
14 0.59 2.54 4.74 5.75 7.40
IS 0.71 1.74 - 3.42 4.87
IS MIL 0.98 - 2.94 3.50
17 MIL 1.55 - 3.49 4.75
IS 1.47 3.14 - 4.41 8.19
19 3.44 5.35 - 9.80 12.14
20 0.59 1.59 mm 4.40 4.08
21 2.59 4.50 7.02 8.91 10.49
22 MIL 1.49 4.45 5.45 7.59
23 1.42 3.21 - 5.97 7.41
24 MIL 1.53 • 3.21 4.20
25 4.48 7.44 11.78 13.25 14.18
2i 0.83 2.44 - 4.34 7.49
27 4.47 9.95 14.02 15.48 18.90

* Amagt of two roadlags
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FIG. 5-22
RELEASE OF FLUOCINOLONE ACETONIDE FROM CREAMS
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4.«. am MUulw IfflotucY
70

0m of tli* concepts introduced by Khan to cospare 

tit* Azov dissolution profit** of different f emulation* 
i* Brag RtliMiag Kffieitnoy (BBS) • B* introduced thl* 

mw f«r«Mt«r to ragin th* dissolution efficiency of 
drag* iacocporattd la tiMoti. Howv»r« th* sane concept 

has Been utilised h«r* to cooper* th* drag ralaaslng 

afflelaney ad different base*. 9h* vpliettln of this 

e*ae*pt ha* b**a and* a* follow*.

Sh* drag r*l*asiag efficiency of th* crcaai ha** 
can he d«fla*d a* th* area uad*r th* drag ral*a** curv* 

opt* a certain tist* *t* expressed a* a p*re*atag* of th* 

araa of th* rectaagl* d**erih*d hy 100% drag ralaasad 

in same tine*
Brag Releasing Iffieiaacy • HHttSt-MB1> x

Rectangle 1
(*iooKat»

Shi* concept of drag releasing efficiency ha* eartala 
advantage such a* it gives susmatlen of the drag ralaa** 

data into a single figure which provide* a naans for 
reading comparison of a large nuatoer of formulations*

She BBS of the prepared era** was calculated at 
tie* t * 7 hr further the araa under drag ral«aaa 

curve vaa Measured hy counting the aquara* halow the 

curve# full or in parte and aiding th«*t together* for 
BBS *ach ourra was drawn separately and earetully the
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IliilJd —I«w im If ta. wm ■—«

cmi ya mm/fc ms*m/fc
YA

ftftft 990 230 219
a. 170 140 40 110
s. IftO ftlft 100 140
4. •7 170 49 170
ft. 2fft 3*0 220 24ft

lftft 290 109 177
7. 21ft SOS 102 ITS
1. 210 20ft 109 lftft
f. 190 119 40 190

10, 120 lftft 7» 110
li. 9S 7ft 3ft 4ft
IS. 172 309 00 in
1ft* ft7» 420 190 230
14* 1S7 220 99 ISO
IS* 122 70 09 77
14* 12ft 190 SO 00
17. 190 210 92 •ft
1ft* 192 190 90 lift
1». lftft 200 7ft lie
10* 122 19ft 94 100
ai. 140 IftO ftft 149
2ft* 100 100 Sft lftft
2ft* 149 14ft 40 100
24* 142 12ft 92 7ft
29* ftOO 290 14ft 209
2ft* 140 IftO 60 120
27. fttft 490 20ft 220
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sqiiurti under the curve were counted. The drug 
nl««N efficiency expressed on percentage basis 
for ail tha craaas ara recorded in Tabla 5-5.

Aftar coopering tha data of ia vitro ralaasa 
studias# salactad craaas subjected to furthar study 
for tha liberation of corticosteroid froa craaas 
through sartorius ointaant chaabar asseably.

4*7* I4bocatlsao€Active Ingredients froa Craaas through

fiirtretaa mmm%, Qw*yE.Af § *
Sartorius has developed an ia vitro libaratioa 

unit for exaainlng tha libaratioa of active ingradiants 
froa ointments* This oiataaat chaabar unit having a 
systaa ia which active iagradiants can diffusa froa an 
oiataaat basa through a double-layer aestorane into a 
liquid acceptor owdlua. This aaabrana has baaa 
specially dasigaad to allow all types of oiataaat 
bases to be tasted# independent of their eoaposition 
and their physical characteristics•

The sartorius oiataaat chaabar asseatoly (ointaant 
chaabar coaplete with puap and tasparatura regulating 
system) is a valuable aid to tha pharaaceutloal and 
cosaatic industry ia tasting ointaents# since it is 
practically ispossibla to carry out all tha necessary 
tests for active ingredient libaratioa la vivo on 
huaan skin.

4*7.a. Description of tha ftpporotiia i
*

Tha sartorius oiataaat chaabar asseably consists 
principally of tha following parts.



FIG. 6-1 : Sartorius Ointment Chamber Assembly.

1 Temperature regulating space - 2 Ointment 3 Double-layer 
membrane 4 Corrugated plate 5 Middle plate - 6 Bottom plate

FIG. 6-2 : Cross Section of the
Sartorius Ointment Chamber.
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lute >

Peristaltio Pimp (a) to circulate tha aqueous phases*
Temperature Jacket (to) for the containers and hj.
Stirrer motor (not visible) (o) for the magnetic

stirrer toars«
Moveable holder (4) for test tubes*
Control knob (e) for temperature adjustment* 
left-hand push button (f) on-off switch for the stirrer

Motor and pump*
Right-hand push button (9) switch for heating and

pumping direction of pump*
Tha containers h* and hg for tha aqueous phases 1 fc 2 *

Magnetic stirrer 
Sistributien cap Ck)
Themoawter (1)
Taps (10 ————— for stapling*
Tube eonaaetions (n)•

4.7*a.l* Pie diffusion ehaebar (Type A)
Front plate (P)
Reek plate (q) 
lipid barrier (r)

The sertorius ointment chamber consisted of three 
transparent plexiglass plates which were held together 
by bolts and nuts* Two of these plates had central 
cavities as shown in the Figure 6-2* Water# at a 
temperature of 17* was circulated at a flow rate of 
13 sd/mln# through out the teaperature regulating 
space (1) of the middle plate (S)• This plate ($)
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•Is© had a well (2) on the opposite side in which 
••0 9 of cream wen placed. In plate (6)# the 
eccepter medium was circulated through the corrugeted 
plate (4) across the toottosi surface of the membrane (3)# 
end any ingredient which was liberated absorbed hy the 
acceptor medium.

The artificial double-layer masbrane (3) was 
composed of two layers »
- a barrier foil

soaked in water until swollen.
- a membrane filter# type Its# impregnated with lauryl 

alcohol.
These layers were pressed together to form a hydrophilic/ 
lipophilic double-layer which was impermeable to the 
ointment base as well as to the acceptor medium.
Molecules of active ingredients# which had been 
liberated from the ointment# might diffuse through this 
membrane to reach the medium#

4.7.b. Kxperlmental procedure t
A magnetic stirring bar was placed in each of 

the containers in the thermostated holders# About 
100 ml of distilled water (pH *» 4«8) was taken in two 
containers 1»j * and ^ * • the distributor caps were put 
on the containers (sampling taps closed) and the 
following connections were made with the tubing provided 
1-1# 2-2# 3-3# 4-4# 5-7# §-•# The right hand and left 
hand push buttons were pressed# The temperature (St*£l#) 
of the aqueous solutions in each of the containers was 
adjusted with the heating control knob#
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Tha lipid barrier was prepared, as described 

earlier. *ven slight Mechanical damage to the 
barrier is to be avoided, hence the filter should 
always be handled with special forceps. The prepared 
manbrans was placed in position between the plates of 
the diffusion chanter, and the plates were screwed 
together.

When the required temperature was attained, the 
right hand push button was again pressed so that the 
tubing was asp tied. The pup was switched oft by 
pressing the left hand push button. The diffusion 
chanter was connected to the distribution ceps by
connecting the following opening with tubing.

2For chamber 9 (effective area 1* cn ) »
M« «-7, 7-d, 5-6.

After the above connections were nade, the right 
hand and left hand buttons were pressed to start the 
experiment.

At a suitable intervals, 20 ml of the sample 
solution was withdrawn from the hj container. The 
drug in the sasple extracted thrice with 10 ml of 
chloroform each tine. For the better separation of 
the layer 1 g of anhydrous sodium phosphate was eddad 
during extraction. About 2S ml of chloroform layar was 
evaporated on watar bath at i$ to 70*. Remaining 
amount of chloroform waa allowed to cool at room 
taaparature and analyaad for corticostaroid drugs 
eelorimatrically.



1MH fel * MfrftiaMei o*frl.anginolon*. mmtomUm iron 
Ssstfff 
Mssa&&’

Craan
Not. Tin*

(hr)

Cunulativ* Percentage Jtalaas**

12 4 7

1 0.17 1.49 4.13 7.19
t 0.12 1.24 3.70 $.33
f 0.07 0.95 1.74 3.07

12 MIL 0.12 0.44 0.92
12 0.37 0.94 3.00 4 .Si
25 0.12 0.74 2.24 3.49
2? 0.27 !.§• 4.09 4.70

table5-3 « JmgtSteMgai tetaltutt *f»
sai!i.,iiifflDt ttiitfiii..............................̂ tuagis*

Craan
*o*

Our)

Canulativ* Parcantaga Eel*****

12 4 7

1 0.24 1.34 3.37 5.55
5 0.37 0.90 2.19 3.49
7 0.20 0.75 1.43 2.40

12 MIL MIL 0.21 0.41
13 0.14 0.95 1.75 2.74
2$ 0.49 0.75 0.94 1.59
27 0.20 1.44 2.94 4.22

* Am«f* of two reading*•
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CreanHoe* <» emulative Percentage Belease*
1 2 % 7

1 0.36 1*47 3.47 4*51
f 0.59 1.33 2.85 3.8%
7 0.07 0.57 1.35 2.17
12 NIL NIL 0.27 0.87
13 0.25 1.02 2.3% 3.42
25 0.07 0.82 2.21 3.19
27 0.42 1*29 3.01 4.88

¥AB1£ 6-4 < M&gfitto at FXmtimMm .ftrai.fiitan«

Crean
Nos. 83 emulative Percentage Release*

1 2 4 7

1 1.31 5.12 4.50 6.14
5 NIL 0.48 1.41 5.60
7 NIL 0.24 0.76 1.33

12 NIL 0.24 0.95 J»#2Jl
13 NIL 0.24 0.88 2.07
25 0*24 0.64 1.67 2.33
27 0.85 1.95 3.35 5.01

* Average of tiro re ad luge
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<»> IfftliBiBtlMB,, , WHBi»
It can be obaerued fro* the data in Table 

5-1 and fugurea 5-2 to 5-8 that tha hydrophilic 
enaa Ho* 27, containing catomacrogol 1000# 
catoataaryl alcohol# polyoxyathylana ataarata, 
polyathylana glycol §000 distaarata# light 
liquid paraffin# propylana glycol and 2-pyrro- 
lidona la tha baat in ita cumulative parcantaga 
ralaaaa of tha medicament. tha era an baaaa baaad 
on tha medicament ralaaaa in daeraaaing ordar 
could ba arranged aa followa.

Craaai Ho# 27 > 1 > 13 > 5 >25>7>8>12>t>
§ > It > 2 > 1 > 14 > 22 > 2§ >21 > 17 >
1§ > 18 >21 > 24 >10 > 15 >20 > 4 > 11.

Setamethaaone 17-valorate craana •

In caaa of batanathaaona 17-ralerate eraana 
it can ba observed from tha data in Table 5-2 and 
figures 5-f to 5-14 that tha hydrophilic craaai 
Ho# 1# containing Olyceryl noaeataarata 8.K.# 
ataaryl alcohol# catomacrogol 1000# Isopropyl- 
nyriatata# light liquid paraffin# glycarin and 
caator oil ia tha baat in ita cumulative parcantaga 
ralaaaa of tha medicament# Tha cream baaaa baaad 
on tha medicament ralaaaa in daeraaaing ordar 
could ba arrangad aa follows#
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Cream Mo. 1 > 27 >13 > 5 >7 >3 >12 > 25 >

• > 8 >14 > 17 > 10 > It > 4 > 20 >
15 > 18 > 24 > 21 > 23 > 22 > 2 > 9 >
24 > It > 15.

<«> ai^g„^i^f..sifje8 *
In cane of halclnonide creama* (Table 5*3 and 

figures 5*15 to 5*19) tha hydrophilic craw baaa 
Mo* 1 containing glyceryl monostearate S.X.*
Stcaxryl alcohol* Cetomacrogol 1000* Isopropyl myria* 
tata* light liquid paraffin* glycerin and cantor oil 
is tha bant in ita cumulative parcantaga ralaaaa of 
tha medicament* Tha cream baaaa baaed on tha medi
cament ralaaaa in dacraaaing order could be arranged 
aa follows*

Craaa Mo* 1 > 5 > 27 > 13 > 21 > 7 > 12 > 3 &■ 8 >
It > 2 > 21 > 4 > 25 > 14 > 23 > 10 $ 17 >
15 > 14 > 22 > 20 > 24 > 18 > 4 9 > 11.

(*) Plucclnolopf jgyfgBidf....qffiag i

In caaa of fluocinolona acatonida craanta 
(Table 5 and Figurea 5*20 to 5-23) tha hydrophilic 
cream baaa Ho* 1 la tha beat in ita cumulative 
parcantaga ralaaaa of tha medicament* Tha cream 
baaaa baaed on tha medicament ralaaaa in dacraaaing 
order could be arranged aa followa*
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Cmi «o. | > u > 2? > S > as > 12 > 1 > % y

t > 6 > 16 > 21 > 4 > 1 > 16 > 14 >

13 > 26 > 23 > 2 > 20 > 10 > 11 > 1? ,>
24 ^ 16 ^

Zt can Im otoamd Irai tha data recorded la 

Tables 6*1 to $-4 and represented in fig liras 6*2 to i»23 

that thara la no fixed pattern of ralaaaa frost all tha 

cross* containing diifarant drugs. However la aoaai of tha 

creams thara la initially aoaw lag periods aa far as tha 

ralaaaa la concernad.

St can ha observed from tha data that Ctaaa Mo. IS 

containing white soft paraffin# cetyl alcohols cetoatacro- 

gol asmlsifying wan# heavy liquid paraffin and heron# 

haa shown sdnlanas release of hatanathasona 17-valerste 

few hataawthaaona 17-valerate eras*.

Zt can ha observed froai tha data that Craws No. 11 

containing glycaryl sonoataarata# staaric acid and whita 

soft paraffin has shown nlnlaaas ralaaaa of trlaneinolona 

acatonida# halclaenida and fluocinolona acatonida froai 

raapactiva craaas.

Zt in furthar notahla that tha cuaulative parcant 

ralaaaa of tha all tha four druga is laaa from tha craws 

baaaa containing white soft paraffin# white boas wan 

alone or in eoatolnatloaa.

Zt has haan reported that tha optional ralaaaa of 

swdicaswnt waa obtained whan tha surfactants (spans and 

twoana) ware employed in 1% concentration so in crews 

Me. 23, Tween 60 waa used and creen showed tha total 

ralaaaa of 14#71* of trlaneinolona acatonida# ».7S* of
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betamethasone 17-valerate, 6.89% of halcinonide and 

16.18% of fXuoclnolona acetonide In 7 hr* HL8 value 

of Tween 80 is IS and lias within tha range of 8-18 

(«/w emulsification), and IS-18 (solubilising agants), 

possibly it may ba acting as «/* amulsifying agant and 

solubilising agant in thasa formulations*

Tha drug ralaasing afficiancy of tha eraam basas 

were found out and raprasantad ia tha Tabla S-5# Tha 

OKI data of tha eraam basas followed tha following 

decreasing order for

<•> firlys^ulM ■ JffiBUttMIft.MllM
27>l>13>5>25>7?t>8>19> 6 >

la > 3 > a# > a > id > a3 > aa > i« > 17 ^ ai ^
18 > 24 > 20 > IS > 10 > 4 > 11.

**> iotamsthasona 17-valerate creams

1 > 27 > 13 ;l>7 > 3 > 12 > 25 > 6 > 8 >

14 >18 > It > 17 ^ 21 > 4 > 16 > 20 ;> 18 > 22 >

26 > f > 23 > 2 > 24 > 11 > IS.

Cf> Hdlyihopj^ creams

1 > 5 > 27 > 13 > 2S > 7 > 12 > 6 > It > 8 >

21 > 2 > 26 > 14 > 3 > 17 > 23 > 10 > 16 > IS >

22 > 20 > 24 > 4 > 9 > 18 > 11.

<W yiuoclaolone ecetonldaersaws

1 > 13 > 27 > 5 > 2S > 7 > 8 > 12 > 9 > If >

• > 21 > 3 > 4 > 18 > 23 > 26 > 22 > 14 > 2 >

20 > 10 > IS > 17 > 24 > 16 p- 11.
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Zt is known that tha amount of drug ralaaaad frosi 

tha formulation is approximately proportional to tha 
squara root of tina. Whan tha amount of triamcinolone 
acatonida# batamathasona 17-valerate, halcinonida and 
fluoeinoXona acatonida ralaasad frosi tha respective 
craams wara plottad varsus \[ time in hr** straight 
lisas wara obtainad in almost all tha craams* Tha 
ralaasa rata Jug/ \|tima was calculatad from tha slope 
of tha straight lina obtainad*

Tha ralaasa rata of tha craam basas wara found out and 
tha data racordad la Tabla 5-4 and raprasantad in figuras 
5-2 to 5-23* Tha ralaasa rata of tha craam basas followad 
tha following dseraasing ordar for 
<i) Trlamclnolona acatonida craams

27 > 1 > 13 > 25 > 5 > 7 > # > 8 > 4 ** 18 >
22 <£- 3 > 12 > 2 > 14 > 18 > 17 > 23 > 24 > 24 <
21 > 14 7 20 8- 15 > 10 > 4 > 11* 
batamathasona 17-valerate craam

1 > 27 > 13 > 5 > 3 > 7 8 12 > 25 > 8 >4>
14 > 17 > 18 > 20 > 18 8 14 > 10 > 21 8 24 > 4 >
23 ^ 2 > 24 > 8 > 22 > 11 > 15-

00 Halcinonida craams
1 > 5 >27 >13 >25 > 4 8 8 > 7 > 3 > 12 >

18 > 10 > 21 > 15 > 17 > 2* 24 8 23 > 22 > 14 >
20 > 24 > 14 8 18 > 4 > 8 >11.

(1) riuoclnolona acatonida craams
5 > 1 > 13 > 12 8 27 >25 > 8 > 4>7 > 4 >

18 > 8 > 21 > 3 > 22 7 14 > 24 > 18 > 2 8 10 >
20 8 23 > 17 > 15 > 24 > 14 > 11.
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After coopering the dot* of cumulative percentage 
release* drug releasing efficiency and Release rate of 
all selected formulations* cream Nos. 1*5*7*12*13*25*
27 were selected for further study of liberation of 
corticosteroid from selected creams through sartorlus 
ointment chamber assembly* as they have proved to be 
superior in comparison to other creams*

The cumulative percentage release of corticosteroids 
from respective creams through Sartorlus Ointment Chamber 
assembly is as under.

SE*iiMs,*as&giHL asttealii

Zt cm be observed from the data recorded in 
Table 6-1 and represented in Figure 6-3 that hydro
philic cream No* 1 is the best in its cumulative 
percentage release of triamcinolone acetonide from 
cream out of seven selected creams after in vitro 
evaluation in laboratory model. The cream bases 
based on the medicament release in decreasing order 
could be arranged as follows.
1 > 27 > 5 > 13 > 25 > 7 > 12

<»> KfEflPfttaMPf, l?rfT«lSil£l
Zt can be observed from the data recorded in

Table 6-2 and represented la Figure 6-4 that hydro
philic cream No* 1 is the best in its cumulative 
percentage release of betamethasone 17-valerate from 
cream out of seven selected creams after in vitro 
evaluation in laboratory model. The cream bases based
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on the medicament release could bo arranged «• 
follows.
1 > 27 > 5 >13 > 7 > 2S > 12.

(o) Holclaonldo croonio

It con bo observed fro* tho dots rocordod In 
Table 6*3 and represented in Figure 6-5 thot hydro
philic croon Mo. 1 is tho boot in its cuiralotlro 
porcontogo roloooo of holelnonldo fro* croon* Tho 
croon boooo boood on tho nodiconont roloooo could 
bo orrongod oo follows.
1 > 27>5 > 13 >25 > 7 > It.

(p) Fluocinolono ocotonido croons

It eon bo observed fro* tho dots rocordod in 
Tablo 6-4 and roproooatod In Figure 6-4 thot hydro
philic croon Me* 1 Is tho boot in its cumulative 
porcontogo roloooo of flueelnelone ocotonldo fro* 
croon* Tho croon boooo boood on tho nodiconont 
roloooo could bo orrongod oo follows.
1 > 27 > 5 > 25 > 13 > 7 > 12.

Tho amount of triamcinolone ocotonldo* botonothooono 
17-wolerete* holelnonldo and fluoclnolone ocotonldo released 
fro* tho respective croons wore plotted versus tins In hr* 
straight linos wore obtained in almost oil tho croons*

Thus fro* this port of tho wrok it could bo concluded thot
liberation of corticosteroids through sortorius ointment choober 
ossonbly* showed nearly sons pattern of release os found in
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